Structure-function studies of interferons-alpha: amino acid substitutions at the conserved residue tyrosine 123 in human interferon-alpha 1.
Analogs of human interferon-alpha 1 (IFN-alpha 1) were created in vitro by site-directed mutagenesis to investigate the structural requirements at amino acid position 123 for binding to the IFN receptor, antiviral activity, and antiproliferative activity. The tyrosine residue 123, which is conserved in all known mammalian IFNs-alpha and -beta, was replaced by each of 6 amino acids or was deleted from the protein. Several of the substitutions at position 123 partly or completely abrogated antiviral and antiproliferative activities of human IFN-alpha 1 when human or murine cells were used but not when bovine cells were used. However, with analogs in which amino acids structurally related to tyrosine, phenylalanine, or tryptophan were substituted at position 123, there was retention of antiviral and antiproliferative activities using homologous cells. Thus, although there is not an absolute requirement for tyrosine at position 123, conformational changes associated with alterations of this residue are prejudicial to the biological functions of the IFN-alpha molecule.